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(54) Heat-activatable adhesive article 

(57) ' A heat-activatabie adhesive article is provided. 
The article, preferably a tape (10), includes a substan- 
tially laterally stable heat recoverable carrier film (11) 
having at least one surface comprising a recessed sur- 
face portion (14) and a raised surface portion therein; 
and an adhesive layer (16) in the recessed surface por- 
tion in an amount such that the adhesive does not extend 



above the raised surface portion thereby forming an 
exposed raised surface portion. In use, the carrier film 
recovers upon exposure to heat thereby allowing the 
adhesive in the recessed surface portion to contact a • 
substrate. The heat-activatable adhesive article can be 
positionable, reposrtionable, or both. 
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Description 

The invention relates to a heat-activatable adhesive 
article, e.g., tape, and more particularly to an article hav- 
ing a flexible carrier film with a recessed surface portion 5 
and a raised surface portion therein. 

Pressure sensitive adhesive (PSA) sheets, films, 
and tapes are often difficult to apply to a substrate at a 
precise location without air entrapment or wrinkles, pri- 
marily dueto preadhesionor "quickstid^ behavior of the io 
PSA. This is particularly true for "aggressive" PSAs that 
have high bond strengths and/or low temperature tack 
properties, and is especially problematic as the size of 
the article increases. Several methods and configura- 
tions have been developed to make application of PSA is 
films and tapes easier. 

For example, application aids, such as formulations 
containing a surfactant, water, and alcohol, or dry appli- 
cation aids containing particles, powders, or talcs, have 
been used to eliminate preadhesion. Such application 20 
aids, however, tend to affect the adhesive properties of 
the PSA and prevent rapid formation of a strong bond 
between adhesive and substrate. 

Discontinuous coatings of nontacky materials pro- 
jecting from the adhesive surface have also been used 25 
to prevent preadhesion of the PSA during application. 
Articles with these coatings can be placed against asub- 
strate and freely moved over the substrate. Such coat- 
ings include patterned polymer coatings, particles, and 
films, for example. Yet another configuration used to 30 
make PSA films and tapes easier to apply uses a random 
distribution of hollow glass microspheres partially 
embedded in the adhesive as a means to prevent contact 
and preadhesion. Pressure application crushes the 
microspheres permitting the adhesive to contact the sub- 35 
strate and form a strong bond instantly 

Other methods of dealing with preadhesion include 
formation of pegs of adhesive, optionally containing 
beads, protruding from the PSA surface. Topologically 
structured adhesives have also been described. Various *o 
adhesive layer topologies include concave and convex 
V-grooves or hemispheres, and other three dimensional 
shapes, in general, these topologies provide adhesive 
sheets, films, and tapes with lower peel adhesion values 
in comparison with smooth surfaced adhesives. In many 45 
cases, the topologically structured adhesives also dis- 
play a change in adhesion with increasing contact time. 

These adhesive articles, exhibit various types of 
positionable and repositionabie behavior. Certain of 
these articles can suffer from problems, however. There- so 
fore, alternative methods for avoiding preadhesion when 
using pressure sensitive adhesives are needed. Further- 
more, methods of adhering such articles upon the appli- 
cation of heat and without the application of pressure are 
also desirable. 55 

The present invention provides a heat-activatable 
adhesive article having a carrier film, preferably a flexible 
carrierf ilm, with at least one surface with a recessed sur- 
face portion (having one or more recesses) and a raised 



surface portion (having one or more projections) therein. 
An adhesive, preferably a pressure sensitive adhesive, 
is coated on this surface such that the raised surface por- 
tion, i.e., projection or plurality of projections, extends 
above the surface of the adhesive. As a result of this con- 
struction, certain preferred embodiments can be freely 
moved around on the substrate without significant pread- 
hesion. Other embodiments can be positioned, easily 
removed, and repositioned. Thus, the present invention 
provides positionable and/or repositionabie articles. 
Upon the application of thermal energy, i.e., heat the 
carrier film is "activated" or modified in a manner that 
allows the adhesive to contact the substrate to which the 
article is to be adhered. For example, the projections can 
be retracted thereby allowing the adhesive to contact the 
substrate. 

The raised surface portion in the carrier film can be 
substantially continuous, thereby forming one continu- 
ous projection. This results in the recessed surface por- 
tion being discontinuous. When the recessed surface 
portion is discontinuous, separate recesses are formed 
that are spaced apart from one another. In this embodi- 
ment, the recesses act as individual pockets or contain- 
ers for the adhesive and allow the adhesive to be 
patterned into individual segments. Each of the individ- 
ual recesses of this segmented recessed surface portion 
are not completely filled with adhesive, thereby allowing 
the raised surface portion to extend above the level of 
the adhesive. 

Alternatively, the raised surface portion can be dis- 
continuous. If the raised surface portion isdiscontinuous, 
the surface of the carrier film contains a plurality of 
spaced apart projections, i.e., protrusions, preferably 
substantially uniformly distributed, protruding through 
the adh esi ve layer at i ntermittent points along th e surface 
of the adhesive. In this embodiment, the recessed sur- 
1ace portion is substantially continuous. Thus, this 
embodiment comprises a surface with one recess that is 
substantially continuous and interrupted by projections 
penetrating therefrom. 

Whether the raised surface portion or recessed sur- 
face portion is continuous or discontinuous, the amount 
or thickness of the adhesive coated on the surface of the 
carrierf ilm does not extend above the height of the raised 
surface portion, i.e., projection or projections, that extend 
Irom the backing portion of the carrier film. Thus, in cer- 
tain preferred embodiments the tip or top exposed sur- 
face ol the raised surface portion, i.e., the portion of the 
projection(s) that are above the surface of the adhesive, 
is substantially nontacky, which makes the adhesive arti- 
cle positionable. in this context, positionable means that 
the portion of the carrier film that contacts the substrate 
prior to application of heat to the carrier film is substan- 
tially nontacky such that the adhesive article can be eas- 
ily slid over the surface into proper position without 
preadhering to the substrate. 

This substantially nontacky character does not nec- 
essarily mean that the tips of the projections are free of 
all adhesive^ although this is a particularly preferred 
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embodiment Rather, the tips of the projections can be 
coated with a very thin layer of adhesive, e.g.,the same 
adhesive contained on the recessed surface portion or 
a different adhesive, or it can be coated with a thicker 
layer of adhesive that has been detackif ied, by crosslink- 5 
ing for example. 

Alternatively, the tops of the exposed surface por- 
tions of the projections can be covered by a layer of a 
tacky adhesive, thereby allowing the article to be repo- 
sitionable, although not positionable. This layer of adhe- 
sive could be the same adhesive that is in the recessed 
surface portion. Whether positionable, repositionable, or 
both, the articles of the present invention all have a por- 
tion of the carrier film that extends above the surface of 
the adhesive on the recessed surface portion such that 
the adhesive does not contact the substrate until the arti- 
cle has been subjected to thermal energy and the carrier 
film "activated," i.e., modified, to allow such contact. 

The carrier film is substantially laterally stable, yet 
heat recoverable. That is, the carrier film, and therefore 
the article which it forms, recovers toward an original 
shape from which it had previously been deformed upon 
the application of thermal energy. Typically, the overall 
length and width of the article does not significantly 
change, while the surface recovers toward a substan- 
tially smooth configuration. Thus, although the carrier 
film is substantially laterally stable, i.e., the size and 
shape of the adhesive article generally remains the same 
in its length and width, changes in the thickness of por- 
tions of the carrier film (i.e., protrusions or recesses) can 
occur to allow the adhesive to contact the substrata That 
is, the raised surface portion {or alternatively the 
recessed surface portion) can collapse or retract to allow 
the adhesive to contact the substrate by heating the car- 
rier film. The term "recoverable" as used herein, also 
includes an article that adopts a new configuration even 
if it has not been previously deformed. 

One method of making the carrier film recoverable 
upon exposure to thermal energy is to build a memory 
into the film during embossing, so that when heated, the 
film approaches its original condition prior to embossing, 
i.e., a fiat or smooth film. This memory can be built into 
the raised or recessed surface portions, but it is not built 
into the entire film. In effect, the carrier film acts as a heat 
shrink film in these raised or recessed surface portions, 
but it generally maintains its lateral dimensions. 

Another method of making the carrier film recover- 
able upon exposure to thermal energy is to incorporate 
projections into the carrier film by adhering "stand-offs" 
to a backing portion of the film. These stand-offs are typ- 
ically made of a material that is different from the material 
of the backing portion of the carrier film, which is itself 
heat-activatable. Upon application of thermal energy, the 
stand-offs are modified such thatthey allow theadhesive 
on the recessed surface portion to contact the substrate. 
Examples of materials suitable for making the stand-offs 
include low melting thermoplastic polymers, foams, or 
hot melt adhesives. As used herein, a carrier film with 
such heat-activatable stand-offs is "recoverable" even 



though the carrier film has not been deformed as by 
embossing. 

The adhesive used in the articles of the invention 
can be any of a wide range of adhesives, e.g., pressure 
sensitive, hot melt, etc. Preferably, the adhesive is a pres- 
sure sensitive adhesive. Suitable pressure sensitive 
adhesives can be selected from a wide variety of adhe- 
sives including silicones, polyolef ins, polyurethanes, pol- 
yesters, acrylates, polyamides, and natural or synthetic 
rubber-resin pressure sensitive adhesives. 

The heat-activatable adhesive articles of the present 
invention are particularly advantageous at least because 
they are relatively inexpensive to prepare. For example, 
the raised surface portion of the carrier film can be cre- 
ated by an embossing step in a film extrusion process. 
Furthermore, the adhesive articles of the present inven- 
tion can be applied without the application of pressure. 
That is, the article can be applied to a surface and the 
carrier film activated with only heat, as by the application 
of infrared radiation or heated gas, for example, to allow 
the adhesive to contact and adhere to the substrate. 

The present invention also provides methods of 
adhering a heat-activatable adhesive article to a sub- 
strate. One particular embodiment involves applying the 
heat-activatable adhesive article to the substrate and 
applying a sufficient amount of heat to the article such 
that the carrier film is modified to allow the adhesive on 
the recessed surface portion to contact the substrate. In 
this method, the heat-activatable adhesive article can be 
any of those described above. 

An alternative method involves: applying a heat-acti- 
vatabte adhesive article to the substrate, wherein the 
heat-activatable adhesive article comprises a carrier 
film, an adhesive layer coated thereon, and a layer of 
substantially nonadhesive particles coated on the adhe- 
sive layer; and applying a sufficient amount of heat to the 
article to modify the substantially nonadhesive particles 
such that they allow the adhesive layer to contact the 
substrate. In this embodiment, the substantially nonad- 
hesive particles are modified (e.g., sublime, melt, col- 
lapse, shrink), thereby allowing the adhesive to contact 
the substrate. These particl es are distinct from the stand- 
offs described above in that the substantially nonadhe- 
sive particles are not a part of, or directly adhered to, the 
backing material of the carrier film. Rather, the substan- 
tially nonadhesive particles are distributed over the sur- 
face of the adhesive layer or partially embedded in the 
adhesive layer. 

In this application: 
"adhesive" refers to the adhesive composition, 
and may also refer to the adhesive layer of an adhesive 
article; 

"carrier film" means a thin, preferably flexible, 
sheet and is also referred to as a carrier web: in certain 
embodiments, the carrier film consists of a backing por- 
tion and "stand-offs" adhered thereto; 

"positionable" refers to an adhesive article that 
can be placed against a substrate and easily slid over 
the surface into proper position without preadhering to 
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the substrate; 

"repositionable" refers to an adhesive article that 
can be repeatedly applied to and removed from a sub- 
strate surface without substantial loss of adhesive prop- 
erties and without damage to the substrate surface; 

"sheet" means a thin, large surface area article 
that can be rectangular in shape or in other configura- 
tions such as alphanumeric characters; 

"substantially uniformly distributed" means the 
unit average density of protrusions (e.g., stand-offs), 
recesses, or substantially nonadhesive particles is -uni- 
form over the whole adhesive article in a regular or ran- 
dom pattern as is necessary to make the article 
positionable or repositionable; 

"substrate" means the surface to which an adhe- 
sive article is applied; and 

'tack" means instant contact adhesion between 
the adhesive and the substrate, and the tack may be sub- 
strate specific. 

The invention will be described in detail in connec- 
tion with the drawings. 

Figure 1 is a perspective view of one embodiment 
of a heat-activatable adhesive article of the present 
invention having a surface with a discontinuous raised 
surface portion, Le, , projections, between which is a con- 
tinuous recessed surface portion on which an adhesive 
is coated. 

Figure 2 is a perspective view of an alternative 
embodiment of a heat-activatable adhesive article of the 
present invention having a surface with a discontinuous 
recessed surface portion, i.e., plurality of segmented 
recesses, between which is a continuous raised surface 
portion. The adhesive is coated rn the segmented 
recesses. 

Figure 3 is a cross-sectional view of an alternative 
embodiment of a heat-activatable adhesive article of the 
present invention having two oppositely parallel surfaces 
(or sides), each of which has a raised surface portion 
and a recessed surface portion with an adhesive coated 
on the recessed surface portion on each side. 

Figure 4 is a cross-sectional view of the heat-acti- 
vatable adhesive article shown in Figure 3 after heat has 
been applied to the article and the raised surface portion 
(or alternatively the recessed surface portion) collapsed 
or retracted to allow the adhesive to contact the sub- 
strate. 

Figure 5 is a perspective view of an embodiment of 
a heat-activatable adhesive article of the present inven- 
tion having a surface with stand-off projections that pro- 
trude above the surface of the adhesive. 

The adhesive articles of the present invention are 
heat-activatable. That is, the carrier film on which the 
adhesive is coated can be activated, i.e., modified r upon 
exposing it to thermal energy, i.e., heat, such that the 
adhesive can contact the substrate to which the article 
is to be adhered. This is accomplished by using a carrier 
film with a raised surface portion, either as one continu- 
ous projection or a plurality of projections, that extends 
above the level of the adhesive so as to not allow the 



adhesive to contact the substrate. Upon the application 
of heat, the carrier film is modified (by retracting or 
shrinking the projections, for example) and the adhesive 
is allowed to contact the substrate. 

5 The portion of the carrier film between the projec- 

tions, i.e., the portion "containing" the adhesive, is 
referred to as a recessed surface portion, i.e., a contin- 
uous recess or a plurality of recesses. This is not 
intended to indicate that this portion of the carrier film is 

10 a "container" with side walls, although it could be 
described as such. Rather, this term is generally used in 
a comparative sense. Thus, if an initially fiat carrier film 
is embossed such that portions of the film protrude 
above the initial plane of one surface (thefrorttside of the 

is carrierfiim, for example), these protrusions comprise the 
raised surface portion and the remainder of the surface 
comprises the recessed surface portion. See, for exam- 
ple, the f rontside 20 of the carrier film in Figure 1 , which 
is discussed in further detail below. Alternatively, if an 

20 initially flat carrier f 0 m is embossed such that portions of 
the film are recessed below the initial plane of one sur- 
face, these recesses comprise the recessed surface por- 
tion and the remainder of the surface comprises the 
raised surface portion. See, for example, the backside 

25 22 of the carrier film in Figure 1 . 

Thus, the present invention provides a heat-activat- 
able adhesive article, preferably in the form of a tape, 
with a carrierfiim having two oppositely parallel surfaces 
wherein at least one of the surfaces includes at least one 

30 recess having a major surface which is substantially con- 
tinuous and interrupted by projections protruding there- 
from; and preferably a pressure sensitive adhesive on 
(or in) the recess, in use, the carrier film recovers upon 
exposure to heat thereby allowing the adhesive on the 

35 recessed surface portion to contact the substrate. As 
stated above, the carrierfiim is substantially laterally sta- 
ble, i.e., the size and shape of the adhesive article gen- 
erally remains the same in its length and width. 
Dimensional changes occur only in the raised surface 

40 portion (or alternatively the recessed surface portion) by 
collapsing or retracting, for example, to allow the adhe- 
sive to contact the substrate when the carrier film is 
heated. 

The heat-activatable articles of the present invention 
45 can be positionable, repositionable, or both. Preferably, 
they are at least positionable, i.e., the adhesive article 
can be placed against a substrate and easily slid over 
the surface into the desired position without preadhering 
to the substrate. If an article is initially repositionable it 
so typically will not be positionable, although if an article is 
initially positionable it can be repositionable after the 
application of heat, it is understood by one of skill in the 
art that an article of the present invention can be initially 
positionable and subsequently repositionable by the 
55 proper choice of adhesive. It is also understood by one 
of skill in the art that once a positionable article of the 
present invention becomes repositionable, it is no longer 
positionable. That is, with the use of appropriate reposi- 
tionable adhesives, the heat-activatable adhesive article 
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can be removed after the application of heat, and option- 
ally pressure, and repositioned. Once the article with a 
repositionable adhesive has been adhered to a surface 
and is removed, however, it can no longer be slid over 
the substrate without preadhering to it. 

The heat-activatable adhesive articles of the present 
invention can be in the form of sheets, films, and tapes, 
for example. They can be used in a variety of applications 
such as in decorative and informative markings on vehi- 
cles; signage; buildings; fascia; awnings; tapes, such as 
transfer tapes, double-sided tapes, photographic and 
other layout tapes; as well as masking tapes for paint 
spraying; wallpaper; and the like. If the heat-activatable 
articles of the present invention are transfer tapes, the 
adhesive releases from the carrier film, typically as a 
result of a release layer between the carrier film and the 
adhesive. Furthermore, the carrier film can include addi- 
tional functional and decorative layers, such as clear 
coats, decorative adhesive layers, screen printable inks, 
barrier layers, adhesion promoters, multilayers of trans- 
lucent films, and the like. Such functional and decorative 
layers are known in the art and can be used, applied, or 
laminated according to techniques known to those 
skilled in the art. 

A preferred embodiment of a heat-activatable adhe- 
sive article of the invention is shown in Figure 1 . In this 
embodiment, the raised surface portion is discontinuous 
and the recessed surface portion is substantially contin- 
uous. Pressure sensitive adhesive tape 1 0 has a flexible 
carrier film 1 1 that is embossed to form a recessed sur- 
face portion 1 4 having thereon a layer of an adhesive 1 6. 
A plurality of spaced-apart projections (i.e., protrusions) 
18 of carrier film 11 protrude through the substantially 
continuous adhesive layer 16 at intermittent points along 
the surface of the adhesive layer 16. Thus, the raised 
surface portion is discontinuous, forming projections 18 
that are preferably substantially uniformly distributed 
with a height that is greater than the thickness of the 
adhesive layer. These projections 18 can have any 
desired shape, dimension, and pattern. For example, 
they can be flattened on the top, convex, have a small 
concave indentation in the top to accommodate a small 
amount of an adhesive, or have a small hole in the top 
to allow air bleed. For certain preferred embodiments, 
however, they have convex tops as shown in Figure 1. 

The raised and recessed surface portions can be on 
only one side, i.e., one surface, of the carrier film, or they 
can be on both sides of the carrier film. If they are on 
both sides, the protrusions on one side of the carrier film 
can create recesses on the opposite side, although this 
does not always occur. Figure 1 shows a frontside 20 of 
the carrierf ilm with protrusions 18 and a backside 22 with 
corresponding recesses 24. Similarly, the continuous 
recess 14 on the frontside 20 has a corresponding con- 
tinuous protrusion on the backside 22. Alternatively, the 
backside 22 could be a flat surface with no protrusions 
or recesses. 

An alternative preferred embodiment of a heat-acti- 
vatable adhesive article of the invention is shown in Fig- 



ure 2, In this embodiment, the raised surface portion in 
the carrier film is substantially continuous, thereby form- 
ing one continuous projection, and the recessed surface 
portion is discontinuous, thereby forming separate seg- 
ments or recesses spaced apart from one another. The 
recesses act as individual pockets or containers for the 
adhesive and allow the adhesive to be. patterned into 
individual segments. The individual recesses are not 
completely filled with adhesive, thereby allowing the 
raised surface portion to extend above the level of the 
adhesive. 

Although the backside of th e carrierf ilm of this article 
can be flat (i.e., without any projections or recesses 
therein), the embodiment shown, i.e., tape 1 10, is com- 
posed of flexible carrier film which has been embossed 
to have a plurality of recesses on one side and a plurality 
of corresponding projections on the opposite side. Spe- 
cifically, the pressure sensitive adhesive tape 110 has a 
flexible carrier film 1 11 that is embossed to form a plu- 
rality of recesses 114, containing a layer of adhesive, 
preferably a pressure sensitive adhesive, 116, and one 
continuous raised surface portion 118 on the frontside 
120 of the carrier film 111. The exposed surface of the 
raised surface portion 11 8 is preferably substantially free 
of any adhesive. On the backside 122 of the carrier film, 
there is a substantially continuous recess 124 corre- 
sponding to the continuous projection 118 and a plurality 
of projections corresponding to the recesses 114. 
Depending on the shape and form of the continuous 
raised surface portion 1 18, the articles of this invention 
can have an almost infinite number of patterns. 

Figures 3 and 4 show another preferred embodi- 
ment of a heat-activatable adhesive article of the inven- 
tion before heat activation {Figure 3) and after heat 
activation (Figure 4). As in the embodiment shown in Fig- 
ure 2, tape 21 0 is composed of a flexible carrier film 21 1 
which has been embossed to have a plurality of recesses 
214 and projections 218 on one side and a plurality of 
corresponding projections 226 and corresponding 
recesses 224 on the opposite side. In this embodiment, 
however, the adhesive is coated on both surfaces of the 
carrierf ilm in (or on) recesses 214 and 224 in an amount 
such that projections 21 8 and 226 extend above the level 
of the adhesive. Thus, the present invention includes 
within its scope two-sided heat-activatable tapes. Once 
the tape is positioned and heat is applied, the carrier film 
recovers and the adhesive extends above the level of the 
projections. The tape is then in a configuration to be 
adhered to a substrate, preferably to bond two surfaces 
together. 

Figure 5 is yet another example of a heat-activatable 
adhesive article of the present invention. In this embod- 
iment, as in Figure 1 , there is shown a pressure sensitive 
adhesive tape 310 having a flexible carrier film 311 with 
a recessed surface portion 314 having thereon a layer of 
an adhesive 316. A plurality of spaced-apart projections 
318 protrude through the substantially continuous adhe- 
sive layer 316 at intermittent points. Unlike the embodi- 
ment shown in Figure 1, these projections are actually 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP 0 708 162 A2 



10 



"stand-offs" adhered to film 311. Such stand-offs are 
made of a heat-activatabie material that is different from 
the material of the rest of the carrier film. As used in this 
embodiment, the carrier film includes the stand-offs 
which are attached to the backing portion of the carrier 5 
film. Upon application of thermal energy, these stand- 
offs are modified thereby allowing the adhesive in the 
recessed surface portion to contact the substrate; how- 
ever, the overall lateral dimensions of the carrier film do 
not substantially change. The stand-offs are generally 10 
modified by a reduction in their height or the distance 
they extend above the surface of the adhesive, which can 
occur if the stand-offs melt, for example. 

Examples of suitable materials for the stand-offs 
include, but are not limited to: low melting thermoplastic is 
polymers, such as polystyrene, polyolefins, polyesters, 
polyacrylates, polymethacrylates, and, copolymers of 
acrylates and methacrylates; hot melt adhesives having 
a melting point above about 120°F (49°C), preferably 
above about 240°F (116*C), but not greater than the 20 
melting point of the carrier film, such as polyesters, poly- 
acrylates, polyamides, and copolymers thereof, and 
foams of any of these materials. It should be understood 
that, as used herein, a carrterfilm with such heat-activat- 
able stand-offs is "recoverable" even though the carrier 25 
film has not been deformed as by embossing. 

Thus, the carrier film of the present invention is heat 
recoverable, and the heat recoverability can be incorpo- 
rated into the carrier film by embossing the material or 
by adding a different material in the form of stand-offs to 30 
the surface of the carrterfilm. Preferably, the carrier film 
is an embossed heat recoverable material. In such 
embodiments, the carrier film is a polymeric material 
composed of any suitable polymer that can be "memory 
shaped, " i.e., shaped to build a memory into the film dur- 35 
ing embossing so that when heated the film wants to 
return to (or at least approach) its condition prior to 
embossing, i.e., a flat or smooth film. This memory can 
be built into the raised or recessed surface portions, but 
it is not built into the entire film. Suitable polymeric mate- 40 
rials that can be memory shaped include, but are not lim- 
ited to: polyolefins, such as high density polyethylene, 
low density polyethylene, and polyethylene copolymers, 
such as ethyJene/ethyl aery late copolymer, ethyl- 
ene/acrylic acid copolymer, and ethylene/vinyl acid 45 
copolymer; fluoropolymers, such as polyvinylidene fluo- 
ride and ethyfene/tetrafluoroethylene copolymer; nylon; 
polyvinylchloride; and elastomers. The polymeric mate- 
rial is normally extruded or otherwise melt-shaped. The 
thickness of the material is dependent on the size of the so 
substrate and the strength required by the article in its 
recovered state. 

In such embodiments, at least part of the carrier film 
has an embossed pattern, which is lessened and often 
"disappears" when adequate heat is applied. The 55 
embossed pattern may be applied by a number of meth- 
ods, for example by stamping or using a hot press. Such 
materials exhibit the property of elastic or plastic mem- 
ory. One method of producing a heat-recoverable article 



includes shaping the polymeric material into the desired 
heat stable form, subsequently crosslinking the poly- 
meric material, heating the article to a temperature suf- 
ficient to permit deformation of the article yet retain 
restorative forces imparted by crosslinking or crystallin- 
"rty, and cooling the article while in the deformed state so 
that the deformed state of the article is retained. In use, 
because the deformed state of the article is heat-unsta- 
ble, heat can be applied that is sufficient to cause the 
article to approach its original, heat stable shape, i.e., to 
invoke the memory effect Such energy sources include, 
but are not limited to infrared radiation sources, hairdry- 
ers, heated rolls, etc. Thus, the embossed pattern will 
generally "disappear" and the carrier film will become 
substantially smooth. As used herein, "substantially 
smooth" means the top of the projections in the 
embossed pattern, following heating and recovery of the 
article, are below the surface of the adhesive layer. 

The embossed pattern can be composed of a regu- 
lar arrangement or array, an abstract design, or a random 
pattern. Depending on the application, the embossed 
pattern may cover only part of the first surface of the pol- 
ymeric element or it may cover substantially the entire 
first surface. Isolated and random cosmetic flaws, occur- 
ring as a result of the preparation of the article, are not 
considered an embossed pattern for purposes of this 
specification. 

The size and shape of the recesses and projections 
in the embossed carrier web are not normally critical, but 
should be selected to match the intended application. 
The depth of the recesses is also not critically limited, 
but is normally iess than 0.25 mm as are the thicknesses 
of typical adhesives. The height of the projections must 
be larger than the thickness of the adhesive coated on 
the recessed surface portion. The three dimensional 
shape of the recesses and projections can easily be con- 
trolled if desired and tailored to specific applications. 
Cross-sections of the three dimensional shapes, which 
is taken parallel to the surfaces of the carrier film, can be 
of a wide variety of shapes, including oval, circular, polyg- 
onal, or rectangular. 

In embodiments in which stand-offs are used to form 
protrusions on the carrier film, the stand-offs are made 
of a heat-activatable material that is different from that of 
the rest of the carrier film material, i.e., the backing por- 
tion of the carrier film, as discussed above. In such 
embodiments, the backing portion of the carrier film is 
not limited to a polymeric material. Rather, it can be any 
thick or thin plastic (synthetic or natural) , reflective sheet- 
ing, fabric (woven or nohwoven), paper, metal foil, com- 
posite material, etc. The backing portion of the carrier 
film can be constructed such that the resulting article is 
a graphic article, a transfer tape, a double-sided tape, an 
awning, and the like. 

The type of adhesive used in the articles of this 
invention is not critically limiting. Particularly for discon- 
tinuous recessed surface portions, the adhesives used 
in the invention can extend over a wide range of types 
and viscosities because the carrier film prevents lateral 
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flaw of the adhesive. The adhesive can be substantially 
nontacky at room temperature if it becomes tacky at an 
elevated temperature at which it is to be used. Alterna- 
tively, the adhesive can be nontacky to the touch but 
aggressively tacky to other substrates. These adhesives 5 
are substrate specific and provide an appropriate adhe- 
sive bond between the substrate and the adhesive sheet 
Pressure sensitive adhesives are preferred for use 
in the embodiments of the present invention. Non-pres- 
sure sensitive adhesives such as thermally activated or 10 
solvent-activated adhesives can be used, but they are 
less preferred embodiments than pressure-sensitive 
adhesives because of their more difficult application and 
greater tendency to entrap air during application. The 
benefit of a pressure sensitive adhesive is its natural flex- is 
ibility arid elongation properties. For conventional pres- 
sure sensitive adhesive articles, pressure is generally 
used to adhere the adhesive article to the substrate, 
although it is not always required. However, once heat is 
applied to the articles of the present invention to cause 20 
the carrier film to recover and allow the adhesive to con- 
tact the substrate, pressure may or may not need to be 
applied to the article to achieve the desired level of adhe- 
sion. While the adhesive sheet can employ a wide variety 
of art known pressure sensitive adhesives, the pressure 25 
sensitive adhesive is preferably one that is aggressively 
tacky and forms strong bonds on contact with substrates- 
Pressure sensitive adhesives are art recognized as 
a standard class of materials. These are adhesives, 
which in solvent-free form are aggressively and perma- 30 
nenfly tacky at room temperature (e.g., 20-30°C) and 
firmly adhere to a variety of dissimilar surfaces upon con- 
tact. The adhesives require no activation by water, sol- 
vent, or heat in order to exert a strong adhesive holding 
force towards such materials as paper, cellophane, 35 
glass, plastic, wood, and metals. The adhesives have a 
sufficiently cohesive strength and elastic properties such 
that, despite their aggressive tackiness, they can be han- 
dled with the fingers and removed from smooth surfaces 
without leaving a substantial residue. A variety of mate- 40 
rials and compositions useful as pressure-sensitive 
adhesives are available commercially and are thor- 
oughly discussed in the literature. See, for example, U.S. 
Patent Nos. Re. 24,906; 3,551,391; 3,239,478; 
3,897,295; 4,181 ,752; 4,223,067; 4,629,663; 4,780,367; 45 
and 4,833,179, 

Pressure sensitive adhesives suitable for use in this 
invention are coatable adhesives. A wide variety of coat- 
able pressure sensitive adhesives can be used, such as 
solvent coatable, melt-coatable, as well as latex PSA's so 
coated out of water. Also, soiventless curable adhesives 
(often referred to as 100% solids) can be used. Where 
thicker adhesive coatings are desired, it may be desira- 
ble either to apply multiple layers of the adhesive or to 
photopolymerize an adhesive in sjtu. Specific examples 55 
of preferred types of adhesives include acrylates, e.g., 
isooctyl acrylate/acrylic acid copolymers and tackified 
acrylate copolymers; natural or synthetic rubber resins 
such as nitrile rubbers, e.g., acrylonitrile-butadiene; sili- 



cone-based adhesives, e.g., polysiloxanes; polyolefins; 
polyesters; polyamides; and pplyurethanes. 

Repositionable adhesives can be used to impart 
repositlonability to the articles of the present invention. 
Such adhesives can be repeatedly applied to a substrate 
and removed from that substrate without experiencing a 
significant loss or deterioration of the adhesive proper- 
ties of the adhesive. Additionally, the adhesive should not 
cause damage to the substrate surface when it is 
removed. As one skilled in the art will recognize, the sub- 
strate influences what type of adhesive can be removed 
from the substrate without damaging the substrate sur- 
face. For example, a more delicate surface, such as 
paper, would tolerate only less aggressive adhesives 
whereas a metal surface would tolerate quite aggressive 
adhesives. Microsphere adhesives, such as those 
described in U.S. Patent Nos. 3,691,140; 4,166,152; 
4,495,318; 4,598.1 12; and 4,786,696, for example, have 
found utility as repositionable adhesives for paper sur- 
faces. 

In some positionable embodiments there can exist 
a very thin layer of adhesive on the exposed surface of 
the projections, i.e., the tips of the projections. Because 
these films are generally very thin, they do not have a 
deleterious effect on the positronability of the preferred 
articles of the present invention. Alternatively, in other 
positionable embodiments there can exist a layer of 
adhesive on the exposed surface of the projections if the 
tackiness of the adhesive is reduced, by crosslinking for 
example. En repositionable embodiments it is desirable 
to have a layer of adhesive on the exposed surface of the 
projections. This adhesive can be the same as the adhe- 
sive in the recessed surface portion of the carrier film, or 
it can be a different adhesive. If the adhesive is not nor- 
mally a repositionable adhesive, a thin layer of the adhe- 
sive can be used on the exposed surface of the 
projections thereby making the article repositionable. It 
can also be a different adhesive that has substantially 
less tack, i.e., a repositionable adhesive. 

If desired, particulates can be added to the adhesive 
prior to coating into the recesses. For example, conduc- 
tive particles such as silver, nickel, or gold coated glass 
beads may be added to provide electrical and thermal 
conduction. 

The viscosity of the adhesive solution, emulsion, 
suspension, or prepolymer syrup should be low enough 
to permit the adhesive to fill the recess(es) in the 
embossed carrier film and allow the projections to pro- 
' trude above the surface of the adhesive layer. Conven- 
tional coating techniques utilized in the manufacture of 
adhesive tape constructions can be used to apply the 
adhesive compositions to the carrier films of the present 
invention. These techniques include, but are not limited 
to. knife coating, roll coating, reverse roll coating and gra- 
vure coating techniques. The resulting coating is then 
passed through a heat cycle to remove the solvent or 
water to produce the adhesive construction. Alterna- 
tively, a soiventless, curable adhesive (often referred to 
as 100% sofids adhesive) can be applied to the carrier 
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film using knife coating or metered coating techniques 
similar to those described above and subsequently 
cured to an adhesive state by exposure to ultraviolet radi- 
ation or heat. As one skilled in the art will recognize, the 
coating technique should be selected such that it does s 
not cause premature activation of the carrier film and the 
consequent retraction of projections. 

In another variation of the invention, particularly for 
transfer tapes (which are discussed in further detail 
below) having a plurality of recesses (i.e., a heat-actrvat- 10 
able segmented transfer tape), two different adhesives 
may be coated into different recesses. For example, 
alternating rows of the recesses can be coated with sep- 
arate adhesives, such that when a substrate contacts the 
adhesive segments, segments of more than one type of 15 
adhesive are transferred to the substrate. Th e advantage 
to this embodiment is that two adhesives can be com- 
bined to obtain a utility not possible from either of the 
adhesives used separately. In yet another variation, two 
or more adhesives having different properties can be 20 
sequentially coated into the same recesses. 

Typically, if the tapes shown in Figures 1, 2, and 5 
are stacked in sheets or wound into rolls (and then 
unwound), the projections keep the adhesive from con- 
tacting the uncoated side of the backing. Preferably, 25 
there is no contact between the adhesive in the recessed 
surface portion on the f rontside of the carrier film and the 
backside of the carrier film when stacked or rolled. A 
release coating, i.e., release layer, as discussed below, 
can optionally be applied to the backside of the carrier 30 
film to ensure that the adhesive remains in the recesses. 

Referring to Figure 1 again, if the construction is a 
transfer tape, the f rontside 20 of film 1 1 is preferably pre- 
coated with a release coating (not shown) over which the 
pressure sensitive adhesive 1 6 is coated. Subsequent to 35 
heat activation, adhesive 1 6 will be transferred as a sub- 
stantially continuous film with intermittent void regions 
caused by the projections 18. For example, an adhesive 
16 transferred from an embossed carrier film 1 1 having 
a regular array of isolated projections 18 would appear 40 
as a perforated adhesive film. When the adhesive 16 is 
transferred to an article, the perforations in the film can 
permit air and liquid to pass through the film, thus making 
the adhesive suitable for applications requiring passage 
of liquids or vapors. 45 

In transfer adhesive constructions where an optional 
release coating is used on the backside of the carrier film, 
that release coating should be chosen such that it pro- 
vides a lower level of release than the release coating 
underneath the adhesive. This iower level of release so 
allows the adhesive to release from the backside of the 
carrier film upon unwinding and therefore remain in the 
recesses. This is not a necessary requirement of the 
invention, however. 

Useful materials for release coatings include, butare 55 
not limited to: silicones; epoxy silicones; fluorine-con- 
taining compounds, such as poiyfluoropolyethers and 
f luorosilicones; polyvinyl carbamates; acetates; and acr- 
ylates. Various materials and compositions useful as 



release coatings are available commercially and are dis- 
cussed in the literature. See, for example U.S. Patent 
Nos. 2,532,011; 3,240,330; 3,318,852; 3.967,031; 
3,978,274; 4,822,687; 4,889,753; 5,144,051 ; 5.21 7,805; 
and 5,273,805. See, also, U.S. Patent No. 5,344,681 for 
a discussion of segmented transfer tapes, release coat- 
ings, etc. 

The release characteristics of the release coatings 
can be adjusted by known methods. For example, an 
applicable method for increasing peel adhesion values 
in silicone release coatings is to blend a silicone com- 
posed of polydimethyisiloxane with a less effective 
release material as disclosed in U.S. Patent Nos. 
3,328,482 and 4,547,431 . Another method for modifying 
such silicone release coatings is to chemically modify the 
silicone itself to increase the non-silicone content of the 
coating as described in U.S. Patent Nos. 3,997,702 and 
4,822,687. By employing such methods, the release val- 
ues, i.e., peel adhesion, for pressure sensitive adhesives 
can be read ily i ncr eased from 1 0 g/cm of width to several 
hundred g/cm of width to adjust the ease of transfer of 
the adhesive from the carrier film of the invention. 

It should be understood that the heat-activatable 
adhesive articles described herein can be adhered to a 
substrate simply by the application of a sufficient amount 
of thermal energy alone or in combination with pressure. 
For example, a heat-activatable adhesive article can be 
applied to a substrate manually and then without any 
physical contact, heat can be applied to modify the car- 
rier film of the heat-activatable adhesive article such that 
adhesive comes into contact with the substrate. In sum, 
the articles described herein can be applied to a sub- 
strate followed by tine application of a sufficient amount 
of heat such that the carrier film is modified to allow the 
adhesive in the recessed surface portion to contact the 
substrate. 

Alternative methods of applying a heat-activatable 
adhesive article to a substrate can involve other config- 
urations. These heat-activatable adhesive articles com- 
prise a carrier film, an adhesive layer coated thereon, 
and a layer of substantially nonadhesive particles coated 
on the adhesive layer. Once the article is applied to a 
substrate, the particles keep the adhesive from contact- 
ing the substrate. Thus, they act as stand-offs, although 
they are not a part of the carrier film. Subsequently, a 
sufficient amount of heat is applied to the heat-activata- 
ble adhesive article to modify the substantially nonadhe- 
sive particles such that they allow the adhesive layer to 
contact the substrate. In a preferred embodiment, the 
substantially nonadhesive particles can sublime, melt, 
collapse, or shrink, for example, thereby allowing the 
adhesive to contact the substrate. Thus, as with the 
stand-offs that are a part of the carrier film, these parti- 
cles can be modified such that the height they extend 
above the surface of the adhesive is sufficiently reduced 
upon the application of heat so the adhesive can contact 
the substrate. 

In such methods, wherein the adhesive articles have 
substantially nonadhesive particles coated thereon, the 
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carrier film and adhesives are as described above. Pref- 
erably, the adhesive is a pressure sensitive adhesive. 
The substantially nonadhesive particles are of a height 
and spacing that prevents the adhesive layer from con- 
tacting the substrate. In particularly preferred embodi- 
ments, the particles are spaced apart by distances that 
are greater than about twice the diameter of the particl es. 
Before heat modification, i.e., deformation, of the parti- 
cles, the particles are of a size that is greater than the 
thickness of the adhesive. Preferably the size of the par- 
ticles is greater than about 10 \im, and more preferably 
greater than about 20 jutm. After heat deformation of the 
particles, they are of a size that is less than the thickness 
of the adhesive (if they are still discrete particles). 

In the embodiments in which there is a layer of sub- 
stantially nonadhesive particles on the surface, or par- 
tially embedded in the surface, of the adhesive layer, the 
particles can be modified by a variety of mechanisms 
upon the application of heat They can be sublimed or 
vaporized, for example, as are ammonium bicarbonate 
particles. Alternatively they can be melted, contracted, 
shrunk, etc. As long as the particles are modified by the 
application of heat such that the adhesive can contact 
the substrate at a temperature below the softening tem- 
perature of the carrier film, the particles are useable in 
the present invention. Such particles should be substan- 
tially nonhygroscopic and substantially nondeformable 
at room temperature (i.e., 20-30 °C), They should not 
introduce substantial abhesive properties such that they 
detrimentally affect the overall adhesion of the article, 
although there can be very discreet points of nonadhe- 
sion. Preferably, they have a melting or subliming tem- 
perature of greater than about 120*F (49°C) and less 
than the melting temperature of the carrier film. More 
preferably, the particles are nontoxic and noncorrosive. 

Examples of suitable particles include, but are not 
limited to, salts or small molecules such as ammonium 
bicarbonate, ammonium nitrite, azide salts (ammonium, 
lithium, sodium, potassium salts), oxalic acid, as well as 
polymeric shards or foams with appropriate softening 
temperatures such as polystyrene). po!y(methyl meth- 
acrylate), polyvinyl chloride), po!y(carbonate). and 
poly(vinyl acetate). It should be understood that the sub- 
stantially nonadhesive particles can be slightly tacky, 
either as a result of the material of which the particles 
are made or as a result of a thin layer of an adhesive 
thereon, as discussed above with respect to the raised 
surface portion. 

Objects and advantages of this invention are further 
illustrated by the following examples, but the particular 
materials and amounts th ereof recited in these examples 
as well as other conditions and details, should not be 
construed to unduly limit this invention. All materials are 
commercially available except where stated or otherwise 
made apparent. 



EXAMPLE 1 

A male/female embossed polyvinylchloride film 
(PVC, designated POLYTHERM™ UG 45/60201 , avaiia- 

5 blefrom Lake Crescent. Inc., Fairlawn, NJ) having about 
36 protrusions/cm 2 arranged in a square lattice array, 
each protrusion about 0.25 mm high, 1.27 mm at the 
base, and having a rounded top, was coated with ARO- 
SET™ 2551 -W-52, an acrylic latex adhesive available 

10 from Ashland Chemical (Columbus, OH), to a wet thick- 
ness that was equivalent to the protrusion height. After 
drying at 65°C for approximately 15 minutes, the tips of 
the protrusions were nearly void of adhesive and 
extended above the thickness of the continuous adhe- 

15 sive layer. The tape was very positionable. i.e.. it could 
be handled aggressively without bonding, and when 
heated to a temperature greater than 90°C, the protru- 
sions retracted and the adhesive completely wet out 
glass or aluminum substrates to form an aggressive 

20 bond. 

EXAMPLE 2 

A tape sample was prepared as described in Exam- 
25 pie 1 except that the PVC film was coated with SYL- 
OPF™ 292 Silicone, a silicone release coating composi- 
tion available from Dow Corning (Midland, Ml), dried and 
cured at 65*C for 10 minutes. This was followed by an 
approximately 8-1 0 hour post cure at room temperature 
3p prior to the application of the adhesive coat to the 
release-coated surface of the film. The resulting adhe- 
sive coated structure performed as a heat-activated 
positionable adhesive transfer tape when heated to a 
temperature greater than 90°C. 

35 

EXAMPLE 3 

Fine shards of polystyrene, prepared by lightly sand- 
ing the surface of an expanded polystyrene insulation 

40 with 220 Grade WET OR DRY™ Sand Paper, available 
from Minnesota Mining & Manufacturing (Si Paul, MN) 
were drop coated on the adhesive surface of a 
SCOTCH™ brand 898 Filament Tape (available from 
Minnesota Mining & Manufacturing, St Paul, MN) and 

45 the shards adhered to. the adhesive by lightly pressing 
them against the adhesive. The resulting positionable 
tape construction was easily slid into position on an alu- 
minum panel before heating it to approximately 120 D C, 
at which point the polystyrene shards contracted, allow- 

so ing the adhesive to contact the aluminum panel and form 
a strong bond. This example demonstrates a construc- 
tion having paticl es that act as stand-offs on the adhesive 
rather than as a part of the carrier film. 



A construction similar to that described in Example 
3 was prepared except that ammonium bicarbonate 
crystals approximately the same size as table sali.crys- 
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tals (available as AX1230: CB130 from Matheson, Col- 
leman and Bell, Norwood, OH) were substituted for the 
polystyrene shards. When this positionable tape con- 
struction was heated to approximately 1 20°C the ammo- 
nium bicarbonate crystals sublimed, allowing the 5 
adhesive to contact the aluminum panel and form a 
strong bond. 

EXAMPLE 5 

A solution was prepared by mixing 6 g of BOSTIC™ 
5303 AC, a modified ethylene vinyl acetate copolymer 
adhesive available from Bostic (Middleton, MA), 5 g dib- 
utyl phthalate, and 17 g heptane and heating the result- 
ing suspension to 45°C to form a clear solution. This 
solution was knife coated {gap of 0.25 mm) on the 
embossed PVC film of Example 1 and dried for 5 minutes 
at 65°C to produce a coating which was a nontacky hot 
melt adhesive at room temperature. The resulting adhe- 
sive construction was kiss coated against a wet adhesive 
coat (40 ]xm wet thickness) prepared by knife coating an 
isooctyl acrylate/octyl acrylamide/ sodium styrene sul- 
fonate adhesive composition, prepared as described in 
U.S. Patent No. 4,629,663, Example 1 , which is incorpo- 
rated herein by reference, onto the nonsiliconized matte 
side of a PE (polyethylene) coated paper web. This was 
done within 30 seconds of the latex composition being 
coated on the PE coated paper web. The resulting PVC 
film construction was dried at 25*C for 1 5 minutes to pro- 
duce a repositionable tape construction. Examination of 
the PVC film under an optical microscope confirmed that 
just the tips of the protrusions were coated with the sec- 
ond adhesive (a PSA). 

A sample of this tape was placed on an A1 panel 
inclined at an angle of 60 to 75 degrees relative to the 
horizontal in an oven maintained at 1 00°G. No movement 
of the tape was noted after a period of 10 minutes with 
only the PSA holding the tape to the A1 panel. (The hot 
melt was very tacky at 100°C but the protrusions on the 
PVC embossed film had not retracted to allow the hot 
melt adhesive to contact the A1 panel.) The oven tem- 
perature was increased to about 1 60°C, allowing the pro- 
trusions on the PVC embossed film to retract and the 
tacky hot melt to contact the A1 panel, thereby forming 
a strong bond. (The reason that a higher activation tem- 
perature was required in this example as compared to 
Example 1 is not known.) A portion of the tape was also 
attached to the bottom of a horizontal glass plate where 
it was held in place by the PSA on the tips of the protru- 
sions. The tape was then heated with a hot air gun to 
tackify the hot melt adhesive and to cause the protru- 
sions to retract, allowing the hot melt to wet out the glass 
and form a strong adhesive bond. This example illus- 
trates a repositionable tape construction utilizing a hot 
melt adhesive in the recesses of the carrier film and a 
repositionable adhesive on the tips of the protrusions. It 
further demonstrates that the tape can be held in place 
by the PSA and heat activated to form a strong bond all 
against the force of gravity 



EXAMPLE 6 

A series of eight positionable tape constructions 
were prepared according to the procedure of Exampte 1 
except that the coating gap of the knife coater was pro- 
gressively increased from 0,225 mm to 0.5 mm. (At the 

0. 225 mm coating gap the coating knife slightly com- 
pressed the protrusions of the embossed PVC film.) 
Each tape was dried at 65°C until the adhesive. coating 
lost its milky appearance (approximately 5-30 minutes) 
and the samples qualitatively evaluated for their position- 
ability and repositionability. The tape construction pre- 
pared with the lowest coating gap (0.225 mm) was 
almost slidable, exhibiting some cling, but it would not 
adhere to the lower surface of a horizontal glass plate. 
The tape construction prepared with the highest* coating 
gap (0.5 mm) was very grabby was readily repositiona- 
ble, and supported its own weight when adhered to the 
lower surface of a horizontal glass plate. Microscopic 
examination of the two samples indicated that little adhe- 
sive remained on the top of the protrusions of the sample 
prepared with the 0.225 mm coating gap while consider- 
able adhesive remained on the top of the protrusions of 
the sample prepared with the 0.5 mm coating gap. Sam- 
ples prepared with intermediate coating gaps displayed 
a progressive increase in tackiness as the thickness of 
the adhesive remaining on the top of the protrusions 
increased (i.e., corresponding to the larger coating 
gaps). These constructions were not exposed to heat to 
invoke the memory effect of the backing as in Example 

1. This example demonstrates that thermally activated 
repositionable tape constructions can be prepared from 
a single adhesive that is not a repositionable adhesive 
under normal conditions, but which provides reposition- 
ability by controlling the thickness of the adhesive 
remaining on the top of the protrusions. This also applies 
to carrier films that are not thermally activatable and to 
transfer tapes that are not thermally activatable, i.e., car- 
rier films used in standard tape constructions. 

Although the invention has been described with 
respect to specific preferred embodiments, it should be 
appreciated that other embodiments utilizing the concept 
of the present invention are possible without departing 
from the scope of the invention. The invention, for exam- 
ple, is not intended to be limited to the specific adhesive 
articles disclosed in the preferred embodiments. The 
invention is not intended to be limited to the preferred 
embodiments described herein, but rather the invention 
is defined by the claims and equivalents thereof. 

CJaims 

1 . A heat-activatable adhesive article comprising: 

(a) a substantially laterally stable heat recover- 
able carrier film having at least one surface com- 
prising a recessed surface portion and a raised 
surface portion therein; and 
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(b) an adhesive layer in the recessed surface 
portion in an amount such that the adhesive 
does not extend above the raised surface por- 
tion thereby forming an exposed raised surface 
portion. 5 

2. The heat-activatable adhesive article of claim 1 
wherein the exposed raised surface portion is sub- 
stantially nontacky such that the article is positiona- 
bie. 10 

3. The heat-activatable adhesive article of claim 1 
wherein the exposed raised surface portion has an 
adhesive coating thereon which is sufficiently tacky 

to make the article repositionable. 15 

4. The heat-activatable adhesive article of any of 
claims 1 to 3 wherein the recessed surface portion 
comprises a plurality of recesses in a substantially 
spaced -apart relationship to one another. 20 

5. The heat-activatable adhesive articfe of any of 
claims 1 to 4, wherein the carrier film comprises a 

, shaped memory material. 

25 

6. The heat-activatable adhesive article of any of 
claims 1 to 5 wherein the carrier film with a raised 
surface portion comprises a backing material having 
stand-offs adhered thereto. 

30 

7. The heat-activatable adhesive article of any of 
claims 1 to 6 wherein the substantially laterally sta- 
ble heat recoverable carrier film further comprises: 

(a) a second surface comprising a recessed sur- 35 
face portion and a raised surface portion 
therein; and 

(b) an adhesive in the recessed surface portion 
of the second surface in an amount such that 
the adhesive does not extend above the raised 40 
surface portion thereby forming an exposed 
raised surface portion. 

8* The heat-activatable adhesive article of any of 
claims 1 to 7 further comprising a release coating 45 
between the carrier film and the pressure sensitive 
adhesive thereby forming a transfer article. 

9. A method of adhering a heat-activatabfe adhesive 
article to a substrate comprising: so 

(a) applying the heat-activatable adhesive arti- 
cle to the substrate; wherein the heat-actrvata- 
ble adhesive article comprises a carrier film, an 
adhesive layer coated thereon, and a layer of ss 
substantially nonadhesive particles coated on 
the adhesive layer; and 

(b) applying a sufficient amount of heat to the 
heat-activatable adhesive article to modify the 



substantially nonadhesive particles such that 
they allow th e adh esi ve layer to contact the sub- 
strate. 

10. An adhesive article comprising: 

(a) a carrier film having at least one surface 
comprising a recessed surface portion and a 
raised surface portion therein; 

(b) a nonrepositionable pressure sensitive 
adhesive layer on the recessed surface portion 
in an amount such that the adhesive does not 
extend above the raised surface portion thereby 
forming an exposed raised surface portion; and 

(c) a layer of this same adhesive on the exposed 
raised surface portion in an amount such that 
the article is repositionable. 
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(54) Heat-acti vatable adhesive article 

(57) A heat-activatable adhesive article is provided. 
The article, preferably a tape (10), includes a substan- 
tially laterally stable heat recoverable carrier film (11) 
having at least one surface comprising a recessed sur- 
face portion (14) and a raised surface portion therein; 
and an adhesive layer (16) in the recessed surface por- 
tion in an amount such that the adhesive does not 



extend above the raised surface portion thereby forming 
an exposed raised surface portion. In use, the carrier 
film recovers upon exposure to heat thereby allowing 
the adhesive in the recessed surface portion to contact 
a substrate. The heat-activatable adhesive article can 
be positionable, repositionable, or both. 
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